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O
ver the latter half of the 1990s, the U.S. economy experienced both
a substantial decrease in the savings rate and a signiﬁcant run-up
in household net worth. Between 1994 and 2000, the gross private
savingsratefellfrom17to12percent,whilethepersonalsavingsratedeclined
from above 6 percent to less than zero. Over the same period, the value
of household sector equity holdings (including those owned by nonproﬁts,
pensions, and other ﬁduciaries) increased nearly 150 percent for a dollar gain
in excess of $6 trillion.
Atsomelevel,thedeclineinsavingsandtheriseinhouseholdequityvalue
during that period appeared to point towards a strengthening of the economy.
According to the Permanent Income Hypothesis (PIH), households save less
in a given period if they expect future increases in their income. Along these
lines, the dramatic gain in stock market wealth was thought to partly reﬂect
future opportunities made available to ﬁrms by rapid advances in information
technology. Boththefallinsavingsandtheriseinnetwealthseemedconsistent
with the rapid growth of consumption during that period.
DespitetherosyoutlookimpliedbythePIHatthecloseofthedecade, the
U.S. economy slowed down considerably in 2000. Speciﬁcally, the growth
rateofpercapitaconsumptionfellto2percentintheﬁrstquarterof2001from
nearly 7 percent in the same quarter of the previous year. Between the ﬁrst
quarter of 2000 and that of 2001, household net worth fell by 8 percent, or
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$3.5 trillion. In light of these developments, it seems only natural to question
the signiﬁcance of the data in the late 1990s. With this question in mind, this
article seeks to emphasize the following points.
First, the PIH notwithstanding, a fall in savings today may not necessarily
reﬂect expected future gains in income, but rather the current realization of a
negative economic shock. Within the context of a simple neoclassical growth
modelwithinvestmentadjustmentcosts,weshowthatanunanticipatedperma-
nent fall in productivity leads to a contemporaneous fall in both consumption
and savings. The fall in savings continues several periods into the future and a
lower steady-state level of savings ultimately emerges. It remains true, in this
model, that a fully anticipated increase in future productivity also leads to a
contemporaneous fall in savings as households seek to smooth consumption.
In the latter case, however, the savings rate eventually reaches a higher steady
state level as the shock is realized.
Second, it is important to recognize that discussions of the wealth effect,
such as those in Ludvigson and Steindel (1999) or Mehra (2001), are often
carriedoutinapartialequilibriumsetting. Insuchasetting,boththerateofin-
terest and the level of wealth are exogenous with respect to contemporaneous
consumption (i.e., wealth is a state variable). In contrast, general equilibrium
considerations imply that wealth, the rate of interest, and consumption all
contemporaneously react to the various disturbances affecting the economy.
Thus, an unanticipated permanent increase in productivity leads to a simulta-
neous rise in both consumption and household net worth. Note, however, that
consumption does not respond directly to wealth. Rather, both variables react
simultaneouslytothehigherlevelofproductivity. Theimplicationofthisdual
reaction is that the measured marginal propensity to consume out of wealth is
unlikely to be constant, as is often assumed. Indeed, empirical studies such as
those in Mehra (2001) and Ludvigson and Steindel (1999) have found that the
magnitude of the wealth effect is dependent on the sample period in question.
This lack of time consistency in the wealth parameter would be expected if
the nature of the shocks impacting the economy was changing over different
sample periods.
In general, it can be misleading to think in terms of households’marginal
propensity to consume out of wealth. Such thinking presumes that important
movements in wealth exist that are independent of economic fundamentals.
However, the value of corporate equity reﬂects the present discounted value
of future ﬁrm dividends and, in a general equilibrium framework, both the
discount rate and dividends respond to changes in the economic environment.
Tomakemattersconcrete,weshowthatconsumptionandwealthcanmove
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is fully anticipated, at the time of anticipation consumption rises while the
value of household equity falls. Although households eventually hold more
wealth in the new steady state, the initial fall in equity value reﬂects higher
futurediscountratesconsistentwiththeanticipatedincreaseinproductivity. A
partialequilibriumframeworkprohibitsthisﬁndingfromeverarisingbecause
the rate of interest is held ﬁxed.1
In this article, we ﬁrst present some basic empirical facts regarding con-
sumption, savings, and wealth in U.S. data. We next outline a simple theoreti-
cal framework that allows us to simultaneously explore the price of corporate
equity and households’ consumption-savings decisions. Finally, we analyze
the results from several numerical experiments related to both anticipated and
unanticipated shocks to total factor productivity.
1. CONSUMPTIONAND THE SAVINGS RATE IN U.S. DATA
Figure 1 shows the behavior of two alternate measures of the U.S. savings
rate over the past 41 years. Panel a of Figure 1 captures the most basic
National Income and ProductAccounts (NIPA) measure of savings, Personal
Disposable Income less Personal Consumption Expenditures in 1996 dollars.
The savings rate in panel b is computed using Gross Private Savings which,
in addition to Personal Savings, includes retained earnings by ﬁrms. We can
see that both measures of the savings rate fell drastically over the 1990s and,
by early 2001, had reached their lowest recorded levels.
Wesuggestedearlierthatadesiretosmoothconsumptionmayleadhouse-
holds to save less today if they expect future gains in their income or, alterna-
tively,tosavemoreiftheyexpectfuturedeclinesintheirincome. Inparticular,
Hall (1978) argued that the consumption behavior of a household at a given
date was based on all of that household’s future discounted earnings. Milton
Friedman(1957)wasperhapstheﬁrsttodrawadistinctionbetweenchangesin
permanentandtransitoryincome.Figure2illustrates(normalized)movements
in the savings rate four quarters prior to each of the past ﬁve U.S. recessions.
In panel a, we can see that the personal savings rate generally rises during the
year prior to a recession. However, this tendency is not clear-cut. Moreover,
it is much less pronounced for the gross private savings rate in panel b. In
this case, in the four quarters preceding two of ﬁve recessions, the savings
rate either falls or remains the same. Figure 3 plots the cross-correlations
between our two measures of the savings rate and output at different leads and
lags. Both the personal savings rate and the gross private savings rate show a
negativecorrelationwithfuturevaluesofGDP.Hence, thereseemstobesome
evidencetosupportthePIH.However,themagnitudeofthecross-correlations
1 See Kiley (2000) for a more detailed description of stock price behavior in a production
economy versus a partial equilibrium setting.56 Federal Reserve Bank of Richmond Economic Quarterly
Figure 1 Measures of Savings
shown in Figure 3 is relatively low, and it is possible that factors other than
expectationsoffuturechangesinincomehelpdrivethebehaviorofthesavings
rate.
2. A SIMPLE THEORETICAL PERSPECTIVE
In order to explore some of the issues introduced above, we now describe a
model that can be simultaneously used to price corporate equity and address
household consumption-savings decisions. For simplicity, we abstract from
the inclusion of a noncorporate sector and intangible assets, as well as several
aspects of the U.S. tax system. McGrattan and Prescott (2000), however,
suggest that these considerations are important in calibration exercises meantC. D. Lantz and P.-D. G. Sarte: Consumption, Savings, and Wealth 57
Figure 2 Savings Rate and Equity Price Behavior Prior to Various U.S.
Recessions
to match data from the NIPA and the Statistics of Income (SOI). In particular,
the authors argue that the historical behavior of asset prices and returns can
be largely explained by changes in tax and regulatory policies as well as by
the evolution of the institutions affecting asset markets.
In this model, the economic environment consists of a large number of




t , 0 <α<1, (1)
where yt is the ﬁrm’s output at a given date t, nt denotes labor input, zt is
a random technological shift parameter, and kt represents the ﬁrm’s capital
stock. In this article, we shall think of ﬁrms as owning their capital stock
insteadofrentingitfromhouseholds. Householdswillbethoughtofasowning
claims on ﬁrms’net cash ﬂows, e.g., equity shares.58 Federal Reserve Bank of Richmond Economic Quarterly
Figure 3 HP Filtered Cross-Correlations with Output corr[xt,y t+k]
BarroandSala-i-Martin(1995)suggestthatifthestockofcapitalincludes
a human component, then one will anticipate substantial adjustment costs
in investment. According to the authors, “the learning process takes time,
and attempts to accelerate the training process are likely to encounter rapidly
diminishing rates of return” (p. 119). Hence, we model the evolution of a
ﬁrm’s capital stock as






where 0 <δ<1 is the capital depreciation rate and it represents the ﬁrm’s
investment decision at date t. The function φ(·), with φ (·)>0, captures the
ideaofadjustmentcostsininvestment. Thus,thehigherthelevelofinvestment
relativetothecurrentcapitalstock,themorecostlyitbecomestoincreasenext
period’s capital. Observe that the function φ  (·)<0 indexes the degree to
which adding to the capital stock becomes costly.2 In addition, note also that
the book value of capital at date t, kt, reﬂects investment decisions made at
date t −1. Therefore, kt cannot respond contemporaneously to changes in the
economic environment. In contrast, if we think of the ﬁrm as having a ﬁxed
number of equity shares outstanding, the value of these shares can contempo-
raneously react to disturbances affecting the economy. Put another way, we
expect both household net worth and consumption to move simultaneously in
response to various shocks.
2 For an early discussion of this formulation of investment adjustment costs, see Abel and
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Firms pay each unit of labor the wage rate wt, and their net cash ﬂow at t
is consequently given by
ztkα
t n1−α
t − it − wtnt. (3)
We assume that this cash ﬂow is paid to households in the form of dividends,
Dt. Each ﬁrm attempts to maximize the present discounted value of future










t+τ − it+τ − wt+τnt+τ
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, (P1)
subject to the sequence of constraints given by (2). In (P1), Qt−1 denotes the
price of a security that pays one unit of the consumption good at date t.
The solution to the ﬁrm’s problem must satisfy the following ﬁrst-order
conditions,
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where λt ≥ 0 is the Lagrange multiplier associated with (2). Equation (4)
simply equates the wage rate to the marginal product of labor. Equation (5)
suggeststhatitisoptimalfortheﬁrmtoinvestuptothepointwherethecostof
one additional unit of investment (in terms of foregone proﬁts) exactly offsets
the marginal gain from increasing next period’s capital stock.
As mentioned earlier, the representative household owns all ﬁrms and
receives their proﬁts, Dt, as dividends. At date t, the typical household’s net
worth, At, consists of stock market wealth and bonds. Speciﬁcally, we denote
the market value of household equity by VtXt, where Vt represents the price
of ﬁrms’outstanding equity shares and Xt is the number of shares held by the
household. Agents also own one-period bonds, Bt, where a bond purchased at
date t pays one unit of the consumption good at time t +1. The representative









subject to the sequence of constraints
ct + VtXt+1 + QtBt+1 = (Vt + Dt)Xt + Bt + wtnt. (7)60 Federal Reserve Bank of Richmond Economic Quarterly
Household income on the right-hand side of equation (7) stems from the own-
ership of ﬁrms, with dividend earnings given by DtXt, earnings from bonds,
Bt, and labor income, wtnt. These earnings can be used to purchase con-
sumption goods, new equity shares, and bonds. The ﬁrst-order conditions
associated with the household problem are
c−σ



















where ψt is the multiplier associated with the household budget constraint







In other words, the price of a ﬁrm’s outstanding equity shares reﬂects the
expected present discounted value of its future dividends. In this model,
therefore, even shocks that affect only future proﬁt opportunities and discount
rates will lead to changes in today’s household wealth.
Observethatthemultiplierλt in(5)canbeinterpretedastheshadowprice
of installed capital. In particular, the Appendix shows that equations (6) and
(11) can be used to derive
Vt = λtkt+1. (12)
Since φ  (.) < 0, an increase in investment leads to a rise in λt by equation
(5), as well as a rise in kt+1. Hence, in thinking about the effects of various
shocks below, we need only keep track of the investment response in order to
understand movements in the value of corporate equity.3
Anequilibriumfortheeconomywehavejustpresentedmustsatisfyﬁrms’
optimality conditions (4) through (6), as well as households’optimality con-
ditions (8) through (10). In addition, the goods market clearing condition,
ct + it = yt, (13)
must hold. In equilibrium, we further have that Xt = Xt−1 = 1 for all t and,
since households are identical, bonds are in zero net supply, Bt = 0 for all t.
Equation (13) implies that savings equals investment, st = yt − ct = it.
3 Hayashi (1982) shows that equation (12) always holds when the production technology is
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Beforeinvestigatingthejointresponseofconsumption,savings,andwealth
to different changes in the economic environment, we must ﬁrst assign values
to the exogenous parameters of our model. Each period represents a quarter,
and we set δ and σ to 0.025 and 2 respectively. These values for δ and σ
are standard in quantitative studies of business cycles. In the steady state,
equations (9) and (11) imply that the price-earnings ratio, V/D, is given by
β/(1−β).Hence,wesetβ to0.983inordertogeneratealong-runannualized
price-earnings ratio of 14.5.4 We set α to 1/3 which leads to an investment
share in output of 20 percent in the steady state. Finally, we set the parameter
that governs the degree of adjustment costs, φ  ,t o−10. This calibration im-
plies that the elasticity of the investment:capital ratio with respect to Tobin’s
q is approximately 5. Baxter and Crucini (1993) explore a variety of possi-
ble calibrations for this elasticity parameter, ranging from 1 to 15, without
substantially altering their results. This remains true in our framework.
On the Signiﬁcance of the Wealth Effect in General
Equilibrium
The solution to the model above implies a law of motion for the vector of state
variables, st+1 as a function of st, where st consists of the capital stock, kt, and
the random technological shift parameter, zt. This solution also links control
variables, such as consumption, ct, and the market capitalization of ﬁrms, Vt,
to the state variables. Therefore, in a linearized form, we have
ct = c0 + ckkt + czzt (14)
and
Vt = v0 + vkkt + vzzt, (15)
where c0, v0,...are functions of the deep parameters of the model capturing
preferences and technology. Solving for kt in equation (15) and substituting
the resulting expression in (14) yields






















This last equation often forms the basis of regression equations that are meant
to uncover the size of the wealth effect, ∂ct/∂Vt = ck/vk = β. Observe that
the only source of random disturbances in equation (16) stems from move-
ments in productivity, zt. Moreover, because changes in equity Vt are neces-
sarilycorrelatedwithchangesinfundamentals,zt,itwillbeimportanttomake
4 Until recently, this value has been approximately the average implied by the S&P 500 index
since 1949.62 Federal Reserve Bank of Richmond Economic Quarterly
useofinstrumentalvariablestoproperlyestimatethecoefﬁcientβ. Thatbeing
said, sinceallmovementsinbothct andVt aregeneratedfromchangesineco-
nomic fundamentals, estimates of the marginal propensity to consume out of
wealth are of little use in this environment. More to the point, the expression
∂ct/∂Vt ismeaningfulonlytothedegreethatthereexistsigniﬁcantexogenous
movements in net worth, ∂Vt, that are unrelated to changes in underlying eco-
nomic conditions. Such movements may reﬂect, for example, the existence
of stock market bubbles. In our environment, however, changes in consump-






















of uncertainty lies in total factor productivity, zt. We shall examine the effects
of both unanticipated and anticipated changes in productivity, and outline
signiﬁcant differences in the way the economy reacts to these shocks. To
emphasize these differences, we shall also compute the cross-correlations of
consumption and the savings rate with stock market wealth under both these
parameterizations of productivity shocks.
The Effects of Unanticipated Shocks in Productivity
Figure 4, panel a, depicts an unanticipated and permanent 1 percent fall in
productivity. As a result of this shock, output falls immediately as depicted
in Figure 4, panel d, and continues falling towards a lower steady state value.
Observe that both consumption and savings mimic the output response. Both
variables fall at the time of the shock and eventually reach a lower steady state
level. In this case, therefore, a fall in savings does not indicate better times
ahead, as a naive interpretation of the PIH suggests. Instead, by allowing
households to consume some of their capital, diminished savings behavior
softens the fall in consumption. It remains true, of course, that the economy
is unambiguously worse off in the long run.
In this numerical experiment, the savings rate decreases dramatically on
impact and then rises on its way to the ﬁnal steady state. This is shown in
Figure 5, panel b. In the new long-run equilibrium, however, the savings rate
is ultimately lower relative to its level in the period prior to the shock. This
example suggests that it may be difﬁcult to identify the source of a given
decline in the savings rate in the data. In particular, we shall see below that
one version of the PIH continues to hold in general equilibrium. That is,C. D. Lantz and P.-D. G. Sarte: Consumption, Savings, and Wealth 63
Figure 4
an anticipated increase in future productivity also leads to a decrease in the
savings rate today, followed by a gradually increasing path. In the case of
this anticipated increase, however, the savings rate eventually increases all the
w a yt oahigher steady state level.
Figure 5 also shows that the interest rate, ﬁrms’dividends, and the market
value of equity all decrease when the negative productivity shock is realized.
Given equation (12), the fall in equity is relatively easy to follow. Because
the level of savings falls in response to the shock, ﬁrms are forced to cut back
on investment, which directly leads to a decrease in the value of corporate
equity. Note that this decline in equity is consistent with the fall in aggregate
dividends in Figure 5, panel c, but is mitigated by the decrease in interest
rates during the transition to the new steady state. Since the rate of interest
is simply the inverse of Qt in equation (9), the steady fall in consumption
in Figure 4, panel b, indeed implies a decline in interest rates until the new
long-run equilibrium is reached.
Finally, in this example, Figures 4b and 5d show that consumption and
wealthrespondtotheshockinthesamedirection. Aswehavealreadypointed
out, however, it should be clear that there is no sense in which consumption
respondsdirectlytomovementsinwealth. Furthermore,thenonlinearityofthe
impulse responses implies that the measured marginal propensity to consume
out of wealth will not be constant in this case. This implication is at variance64 Federal Reserve Bank of Richmond Economic Quarterly
Figure 5
with studies, such as Davis and Palumbo (2001) and Poterba and Samwick
(1995), thathaveattemptedtomeasuretheadditionalincreaseinconsumption
stemming from a rise in household equity.
The Effects ofAnticipated Changes in Productivity
We now study the model economy’s response to an anticipated permanent
positive shock to total factor productivity. One interpretation of such a shock
mayinvolvetheconceptionofanewtechnologywhoseactualimplementation
islikelytotaketime. Weshallseethatintheshortrun,thereexistsimilaritiesin
the way savings respond to an anticipated positive shock and an unanticipated
negative shock. These similarities, while they can make the interpretation of
savings data ambiguous at times, eventually dissipate in the long run.
Figure 6, panel a, depicts a 1 percent positive shock in total factor pro-
ductivity that takes place four periods in the future. This shock, however, is
fully anticipated by both households and ﬁrms in the current period. Because
productivity, and thus output, is expected to increase, household consump-
tion immediately rises in Figure 6, panel b. This response reﬂects a desire
to smooth consumption that is implicit in the household problem. However,
since the capital stock, kt, is ﬁxed at time zero, output cannot change at theC. D. Lantz and P.-D. G. Sarte: Consumption, Savings, and Wealth 65
Figure 6
time of the shock. It must be the case, therefore, that savings initially fall in
a way consistent with the PIH, as shown in Figure 6c.
Observe that because the initial increase in consumption is sustained until
the productivity shock takes place, the level of savings continues to fall in the
short run. Therefore, as households ﬁnd it optimal to temporarily consume
part of the capital stock, output declines between period 0 and period 4. Once
the positive productivity shock occurs in period 4, consumption, savings, and
output all increase and begin converging towards their new steady state. In
our context, adjustment costs limit the extent to which households wish to
increase consumption initially. To be speciﬁc, since ﬁrms will ﬁnd it optimal
to increase investment once the shock occurs, and the marginal product of
capital will consequently rise, it will be important that the capital stock not
be too low at the point of the shock. Recall that the nature of investment
adjustment costs is such that the higher the level of investment relative to the
current capital stock, the more costly it becomes to increase the next period’s
capital.66 Federal Reserve Bank of Richmond Economic Quarterly
Figure 7
Figure 7, panel d, shows that the value of corporate equity actually falls
whentheproductivityshockisanticipatedattimezero. Thisresultcanbemost
easily understood in terms of the fall in savings in Figure 6c and the resulting
decline in investment. More importantly, this ﬁnding clearly indicates that
consumption, as shown in Figure 6b, and wealth do not have to move in the
same direction. This result is at odds with many empirical studies in which
consumptionalwaysrespondspositivelytowealthwithintheassumedtheoret-
icalframework. Onarelatednote,theimpulseresponsesdepictedinFigures6
and 7 suggest that the data in the late 1990s were not necessarily indicative of
a future strengthening of the economy. As we pointed out in our introduction,
both consumption and wealth rose during that period while savings fell. Our
numerical experiment suggests that an anticipated positive shock to produc-
tivity, while leading to a fall in savings and a rise in consumption during the
current period, generates a fall in wealth initially.
Finally, Figure 7, panel a, illustrates a remarkable increase in the interest
rateintheperiodpriortotherealizationoftheshock. Thisnoticeableincrease
is consistent with the jump in consumption that occurs in the next period
when the shock takes place. In particular, the high rate of interest prevents
consumption from rising too dramatically in anticipation of the productivity
increase. Moreover, observe that the interest rate spike is also consistent withC. D. Lantz and P.-D. G. Sarte: Consumption, Savings, and Wealth 67
Figure 8 Model-Generated Cross-Correlations with Wealth
corr[xt,V t+k]
theinitialfallinwealthinFigure7c. Oncetheshockhasoccurred,thehighrate
of interest depicted in Figure 7a is no longer part of the present discounted
value calculation with respect to future earnings. As a result, the value of
corporate equity increases markedly.
Implied Cross-Correlations between Consumption,
Savings, and Wealth
Thusfar, wehaveseenthatthenatureofproductivityshocks, whethertheyare
anticipated or unanticipated, has signiﬁcant implications for the reactions of68 Federal Reserve Bank of Richmond Economic Quarterly
keyeconomicvariables. Inparticular, wehaveseenthatwealthandconsump-
tiondonotalwayshavetorespondinthesamedirectiontoagivenproductivity
shock. We will emphasize this point below by showing important differences
inthecross-correlationpatternofthedatageneratedundereachtypeofshock.
Figure 8 presents the cross-correlations of consumption and the savings
ratewithstockmarketwealthgeneratedbythemodel. Asinthereal-business-
cycleliterature,weﬁrstassume(inFigures8aand8b)thatthedominantsource
of uncertainty lies in productivity shocks, which we calibrate as
lnzt = ρz lnzt−1 + εzt, (18)
whereρz = 0.95andεzt isani.i.d.normalrandomvariablewithmeanzeroand
standarddeviation0.01. ThemodelstatisticsdepictedinFigure8arethemean
valuescalculatedfrom200simulationsofsampleswith216observationseach,
the number of quarterly observations in postwar U.S. data. Figures 8c and 8d
present the same cross-correlations under the assumption that all productivity
shocks are anticipated four periods in advance.
As we can see from the simulations in Figure 8, the cross-correlation pat-
ternsofconsumptionandsavingswithwealtharequitedifferentdependingon
thenatureofproductivityshocks. Whenshocksareunanticipated,thecontem-
poraneous correlation between consumption and wealth is very near 1. This
contemporaneous correlation, however, is much lower at 0.25 when produc-
tivity shocks are anticipated. Therefore, to the degree that the U.S. economy
is continuously hit by a variety of shocks that are both unanticipated and
anticipated—to technology, preferences, or even public expenditures—and
whose processes may have changed over time, it is unlikely that a regression
of consumption on wealth would uncover a stable coefﬁcient over different
sample periods.
Finally, it is important to recognize that the cross-correlation patterns
depicted in Figure 8 may change signiﬁcantly with the particular model at
hand. For instance, Constantinides (1990) andAbel (1990) suggest that habit
formation is an important factor in explaining consumption behavior. When
subject to habit formation, consumption reacts to various shocks only with a
lag, and this lag may be essential in helping us understand U.S. consumption
data. Inaddition,themodelwehaveexamineddoesnotallowforthepresence
of credit-constrained households. For these households, consumption may be
moretiedtocurrentincomeandwealththanissuggestedbypermanentincome
households.C. D. Lantz and P.-D. G. Sarte: Consumption, Savings, and Wealth 69
4. CONCLUDING REMARKS
At the close of the 1990s, the U.S. economy experienced declining savings,
a rise in household equity value, and rapidly growing consumption. At some
level,thisdataappearedindicativeofastrengtheningeconomygoingforward.
The Permanent Income Hypothesis (PIH) indeed suggests that savings should
fall in the current period if increases in income are expected in the future
and that the fall in savings would simply reﬂect households’desire to smooth
consumption.
Contrary to this optimistic scenario, the U.S. economy slowed down con-
siderably in 2000. Consequently, it seems natural to reevaluate the signiﬁ-
cance of the data in the late 1990s. With this task in mind, we have stressed
the following points.
First,thePIHnotwithstanding,afallinsavingsdoesnotnecessarilyreﬂect
the expectation of future gains in income but can instead reﬂect the current
realization of an unanticipated, negative economic shock. In the case of an
unanticipateddeclineinproductivity,thelevelofsavingscontinuestofalluntil
it reaches a lower steady state level. In contrast, in response to an anticipated
positiveshocktofutureproductivity, savingseventuallyrisetoahighersteady
state level even if they fall initially.




the starting point for many empirical studies, but we have shown that when
a future increase in productivity is fully anticipated, consumption and wealth
may initially move in opposite directions. Furthermore, because both the
consumption and wealth responses to productivity disturbances are nonlinear,
the measured marginal propensity to consume out of wealth is unlikely to be
constant. Inlightoftheseresults,thedataonconsumption,savings,andwealth
in the late 1990s should not necessarily have been interpreted as presaging a
future strengthening of the economy. Our numerical experiments suggest that
an anticipated rise in productivity, while leading to a fall in savings and an
increase in consumption in the current period, initially generates a short-run
decline in wealth. The last response is at odds with the behavior of wealth at
the end of the last decade.70 Federal Reserve Bank of Richmond Economic Quarterly
APPENDIX: DERIVATION OF TOBIN’S q
Thisappendixdescribesthederivationofequation(12)inthetext. Speciﬁcally,
multiplying both sides of equation (6) by kt+1 ≥ 0 yields
λtkt+1 = Qtαyt+1 + Qtλt+1
















(1 − δ)kt+1 + φ (it+1/kt+1)kt+1

issimplykt+2 while
λt+1φ  (it+1/kt+1) = 1 by equation (5). Therefore,
λtkt+1 = Qt







since αyt+1 = yt+1 − wt+1nt+1. By repeatedly substituting for λt+j kt+j+1,










i=0Qt+iDt+τ is simply Vt by equation (11) in the text. Thus,
λt has the interpretation of Tobin’s q.
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